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(54) Handwritten character entry method and apparatus 



(57) In an area of a tablet where a handwritten char- 
acter is written for entry, the result of the recognition of 
the handwritten character is displayed by replacing the 
handwritten character written therein; at the same time. 



the recognition result is also displayed in a display field 
that can display more characters than can be shown in 
the handwritten character entry area at one time. 
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Description 

BACKGROUND OF THE INVENTDN 
5 1. Field of the Invention 

The present invention relates to a method and apparatus for entering handwritten characters, wherein handwritten 
characters entered are recognized and the results of recognition are presented to the user for verification on-screen. 

io 2. Description of the Related Art 

Terminals that allow handwritten entries using an input pen or the like are finding widespread use in various fields. 
In particular, portable handwritten entry terminals are widely used in fields such as the insurance business where sales- 
people need to enter and display data, such as customer information, when they visit customers. 

This type of handwritten character entry apparatus comprises a display device such as a liquid-crystal display and 
a transparent touch panel attached thereon which, when touched with a pen or the lite, can recognize the position of 
the pen on the panel. In handwritten character entry mode, an input pad. including a character entry box of 6 characters 
x 2 lines for example, is displayed on the display screen. When a character is written in the character entry box with a 
pen touching the touch panel, the touch panel detects the pen stroke and, the handwritten character is displayed at that 
location When a predetermined time has elapsed after removing the pen. the handwritten character is recognized and 
the recognized character is displayed in printed format instead of the handwritten character. If the recognition fails. T 
appears at the position where the recognized character should have been displayed. The error can be corrected by 
entering a handwritten character over again in the character entry box where T or an erroneously recognized character 
is displayed. When the last character on the last line has been entered by handwriting, the character entry box automat- 
25 ically scrolls up to enable entry in the next line. 

In the above prior art handwritten character entry apparatus, when a large number of characters are entered suc- 
cessively, the characters entered at the top are scrolled outside the input pad before they are recognized; as a result, 
when the results of recognition are displayed after tinishing writing, it is not possible to confirm whether the characters 
have been recognized conectty. For confirmation, an extra operation has to be performed to scroll down the text manually 
30 and redisplay successively the results of the recognition of all the characters on the input pad. This increases the com- 
plexity of the operation required to confirm the results of character recognition, which is especially a problem when a 
large number of characters have to be entered. Further, when the redisplayed results show that the characters are 
recognized correctly, the user may feel that the trouble taken to redisplay the results has been wasteful. 

Furthermore, since, in the prior art apparatus, only a portion of the input data can be shown on the screen at once. 
35 it is difficult to grasp the whole content of the input data from the display on the input pad. In particular, when entenng 
a large number of characters, the user may lose track of the point where he finished entering. To confirm the input 
contents the user has to scroll the screen up and down, as in the above case. If the screen is scrolled, however, since 
only a porfon of the input contents can be displayed on the input pad. it is difficult to grasp the whole content of the input 
cists 

40 Also, when correcting an unrecognizable character, since it is difficult to grasp the whole input content, the input 
pad has to be scrolled to confirm which character is to be corrected. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide a handwritten character entry method and apparatus that enable 
the user to grasp the input content and verify the results of character recognition without having to scroll the screen. 

According to the present invention, there is provided a harxiwrrtten character entry method comprising the steps of : 
recognizing a handwritten character written in a first area and converting the character to character data; upon recognition 
of each handwritten character, outputting the character represented by the character data to the first area to replace the 
handwritten character written therein; and upon recognition of each handwritten character, outputting the character 
represented by the character data to a second area capable of accommodating more characters than can be shown in 
the first area at once. 

According to the present invention, there is also provided a handwritten character entry apparatus comprising: 
means for recognizing a handwritten character written in a first area and for converting the character to character data; 
means for outputting, upon recognition of each handwritten character, the character represented by the character data 
to the first area to replace the handwritten character written therein; and means for outputting, upon recognition of each 
handwritten character, the character represented by the character data to a second area capable of accommodating 
more characters than can be shown in the first area at once. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a top plan view of a portable terminal having a handwritten character entry function according to one 
embodiment of the present invention; 
5 Figure 2 is a block diagram showing a simplified form of the hardware configuration of the portable terminal; 

Figures 3 to 7 are diagrams showing examples of screens displayed on an LCD display of the portable terminal; 
Figure 8 is a block diagram showing the configuration of an application program; 
Figures 9 to 14 are flowcharts illustrating the operation of the portable terminal; and 
Figure 15 is a diagram showing a screen in the prior art. 

10 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Figure 1 is a top plan view of a portable terminal 10 having a handwritten character entry function according to one 
embodiment of the present invention. The portable terminal 10 has an LCD display 12 whose surface is covered with a 
is tablet constructed from a transparent touch panel. When the surface of the tablet is touched with a pen or the like, the 
x, y coordinates of the touched position are detected. 

Figure 2 is a block diagram showing a simplified form of the hardware configuration of the portable terminal 10. 
Connected to a CPU 14 are: a ROM 16 holding a basic input/output control program and operating system program; a 
RAM 18 for storing an application program loaded from an IC card 20; a display controller 22 for controlling the display 
20 output to the LCD display 1 2; and a tablet controller 24 for controlling the tablet. 
Figures 3 to 7 show examples of screens displayed on the LCD display 12. 

As shown in Figure 3, the screen contains an address field 30 where customer's address is displayed. The size of 
the address field 30 is predetermined so that an address of normal length can be accommodated within the field. The 
screen also contains such fields as customer name, telephone number, etc. 

25 To open an input pad, the user activates the display area 32 of the address field 30. In one example of operation, 
the user checks the display area 32 of the address field 30 with an input pen. as shown in Figure 3, to open an input 
pad. In another example of operation, an input pad open button may be provided which is depressed to open an input 
pad. With the input pad open operation, the user is presented on the screen with an input pad 34 having a display area 
36, an OK button 38, a cancel button 40, a clear button 42, and a scroll bar 44, as shown in Figure 4. 

30 Next, the user writes a customer address in the display area of the input pad 34 by using the input pen. The hand- 
written characters thus entered are displayed in the display area, as shown in Figure 4. The scroll bar 44 has upward 
and downward scroll arrows; when either scroll arrow is pressed with the input pen, the data shown in the display area 
36 scrolls in the direction of the scroll arrow. 

When the input pen is removed and is held off the display area 36 of the input pad 34 for more than a predetermined 

35 time, the handwritten characters entered are recognized and the recognition results are displayed in the display area 
32 of the address field 32 as well as in the display are 36 of the input pad 34 (Figure 5). When the display area 36 
becomes full of entered data, the screen automatically scrolls and new character entry boxes appear, with some of the 
already entered characters disappearing from the display area 36 of the input pad 34, as shown in Figure 5. 

The recognized character data are displayed in the display area 32 of the address field 30 after single-byte/double- 

40 byte editing processing which will be described later. The display area 32 of the address field 30 can accommodate 
more characters than can be shown in the display area 36 of the input pad 34, so that the characters, if scrolled outside 
the display area 36 of the input pad 34, remain displayed in the display area 32 of the address field 30. If the characters 
to be displayed in the address field 30 are entered as single-byte characters, more characters can be accommodated 
within the field than when the characters are entered as double-byte characters. This is particularly advantageous when 

45 the number of characters to be entered from the input pad is large. 

As shown in Rgure 5, any character that was not recognized is displayed as m T in the display areas 36 and 32 of 
the input pad and the address f ield If the unrecognizable character has disappeared from the display area 36 as a result 
of automatic scrolling, since it remains displayed in the display area 32 of the address field 30, the user can check the 
result of recognition without having to scroll back the display area 36 of the input pad 34. Further, since more characters 

so can be displayed in the display area 32 of the address field than in the display area 36 of the input pad, it is easy for the 
user to correct an unrecognizable character that has been automatically scrolled outside the display area 36 as shown 
in Rgure 5, since he can bring the unrecognizable character into the display area 36 by operating the scroll bar 44. 
When the'correct character is entered at the position of "?" shown in the display area 36, the entered character is 
processed for recognition once again. 

55 On the other hand, in the prior art, since the result of recognition is not displayed in the display area 32 of the address 
field 30 as shown in Figure 15, the user cannot check the result of recognition unless the user scrolls back the display 
area 36 of the input pad 34. 
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Upon receiving the data from the event processing section 56. the single-byte/double-byte editing section 66 edits 
the character data, displayed in the display area 36, as single-byte or double-byte characters according to the transferred 
contents (step 1206). The edited character data is transferred back to the event processing section 62. 

Upon reception of the data from the single-byte/double-byte editing section 66, the event processing section 62 
5 displays the data, as edited by the single-byta/double-byte editing section 66, in the display area 32 of the address field 
30 indicated by the field ID notified when the input pad was opened (step 1 208). After that the event processing section 
62 is again placed in the event waiting state. 

As described above, for each character entry at the input pad, the input pad processing section 56 recognizes and 
edits the input data, and displays the resulting data in the display area 32 of the address field 30. 
10 Figure 12 is a flowchart illustrating the processing when any of the buttons 38, 40, 42 on the input pad is operated. 

When one of the buttons is operated in the event waiting state, the event processing section 62 judges whether the 
button operated by the operator with the input pen is either the OK button 38 or the cancel button 40 (step 1302). 

When the operated button is either the OK button 38 or the cancel button 40, the contents of the operated button 
is notified to the field indicated by the field ID, and a subroutine for that field ID is called (step 1304). 
is In the processing of step 1 304, if the operated button is the OK button 38, the data displayed in the display area 36 
of the input pad 34 is treated as new data, and the identification number of the OK button 38 is notified as end information 
to the field designated by the parent field processing section 50. On the other hand, if the operated button is the cancel 
button 40, the data transferred as a parameter at the time of the presentation of the input pad 34 is treated as new data, 
and the identification number of the cancel button 40 is notified as end information to the field designated by the parent 
20 field processing section 50. 

If, in step 1 302, the operated button is neither the OK button or the cancel button, processing is performed according 
to the operated button. For example, if the operated button is the clear button 42, the display area processing section 
58 clears the display area in step 1306. deleting the displayed contents. When the processing of step 1304 or step 1306 
is complete, the event processing section 62 is again placed in the event waiting state. 
25 Figure 13 is a flowchart illustrating the processing when end information is received from the input pad. When end 
information is accepted in step 1400. judgement is made as to whether the end information is from the OK button 38 
(step 1402). This judgement is made based on the identification number of the operated button. If the operated button 
is the OK button 38, the entered characters are determined and the character type of the input data is examined. 

For the address field, all character types are usable and the result of the character type check is always OK. On the 
30 other hand, for otherf ields such as a kana field that allows entry of kana characters only, a check is made for the possibility 
that kanji characters are included in the entered characters (step 1 404). If the result of the check is NG, an error message 
is displayed (step 1412). and the input pad remains open. 

If the result of the check is OK, the character data is stored in internal storage so that the character data displayed 
in the display area 32 of the address filed 30 can be handled as internal data (step 1 408). Then, a request to close the 
35 input pad 34 is sent to the input pad processing section 56 (step 1 408). 

On the other hand, if it is judged in step 1402 that the end information is not from the OK button 38, new data will 
be displayed in the display area 32 of the address field 30 (step 1410). For example, if the end information is from the 
cancel button 40, the contents that was displayed before the input pad 34 was opened will be displayed on the screen 
in step 1410. When the processing of step 1406 or step 1410 is complete, the input pad 34 is erased from the screen 
40 to terminate the processing. 

Figure 14 is a flowchart illustrating the processing for closing the input pad 34. When a request to close the input 
pad 34 is accepted in step 1500, the input pad 34 is erased from the screen in step 1502. Next, processing is performed 
to enable operation on the parent screen, i.e.. the screen that was displayed before the input pad 34 was opened (step 
1504). Wrth the above processing, the input pad 34 is erased and the display returns to the parent screen showing the 
45 address field 30, etc. 

As described, according to the present invention, even if the screen is scrolled when entering data such as characters 
from the input pad, it is easy to grasp the content of input data and confirm the results of character recognition. In 
particular, simultaneous display of the same data on the input pad and in the data display field greatly facilitates the 
confirmation of the input contents and the verification of the results of character recognition, eliminating cumbersome 
so procedures of data entry with character entry apparatus. Furthermore, since the size of each character to be displayed 
in the data display field can be edited as needed, it is possible to adjust the maximum number of characters that can be 
accommodated in the data display field. This feature allows the entered characters and the results of character recog- 
nition to be viewed in the data display field for confirmation even when a large amount of data must be entered from the 
input pad. 

55 

Claims 

1 . A handwritten character entry method comprising the steps of: 

recognizing a handwritten character written in a first area and converting said character to character data; 
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upon recognition of each handwritten character, outputting the character represented by said character data 
to said first area to replace said handwritten character written therein; and _ 

upon recognition of each handwritten character, outputting the character represented by said character data 
to a second area capable of accommodating more characters than can be shown in said first area at once. 

A method according to daim 1 , wherein said first area and said second area are displayed simultaneously on the 
same screen. 

A method according to claim 2. further comprising the step of editing the character, to be output to said second 
area, as a single-byte character or a double-byte character. 

A handwritten character entry apparatus comprising: , w ^ mrtor(n 
means for recognizing a handwritten character written in a first area and for converting said character to 

ctarader^atefor outputting. upon recognition of each handwritten character, the character represented by said 
character data to said first area to replace said handwritten character written therein; and 

means for outputting, upon recognition of each handwritten character, the character represented by sari 
character data to a second area capable of accommodating more characters than can be shown in said first area 
at once. 

An apparatus accoiding to claim 4, wherein said first area and said second area are displayed simultaneously on 
the same screen. 

An apparatus according to daim 5, further comprising means for editing the character, to be output to said second 
area, as a single-byte charader or a double-byte charader. 
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